Over 18% of cows returning to service within 49 days of first insemination were remated within the first 17 days. A distinct peak representing 31.4% of all short return intervals occurred from 8 to 10 days after first insemination. Because nonreturn rates to second insemination following these service intervals were equal to nonreturn rates for first inseminations, it is probable that some cows were experiencing short estrous cycles of about 9 days duration. The incidence of these cycles increased with increasing herd size and was most common among second calving 3 year-old cows. As this same phenomenon was also apparent where entire or vasectomised bulls ran with cows in large herds, these 8 to 10 day return intervals were not the consequence of behavioral sub-estrus. However, since cows were not examined, occurrence of ovulation at each estrus could only be presumed.
Introduction
Numerous reports based on the original observations of Armstrong and Hansel (1) have shown that high doses of exogenous oxytocin induce short cycles and precocious estrus in nonparous heifers. Most of these cycles are 8 or 9 days duration and appear to be the consequence of early luteal regression. Responses with lactating and parous cows have been variable (2) . The first evidence that some cycles of 8 to 10 days duration may occur spontaneously in lactating dairy cattle was reported in New Zealand (6) . Numerous cows returned to service 8 to 10 days after first insemination. Macmillan (4) subsequently showed that the incidence of these short return intervals was increasing. The nonreturn rate for second inseminations which followed return intervals of 8 or 9 days was similar to the nonreturn rate for first inseminations. In contrast, nonreturn rates following all other intervals of less than 18 days duration were Received for publication January 27, 1971. significantly depressed. Increasing incidence of these short return intervals was associated with a physiological phenomenon and not merely a tendency for farmers to present cows for reinsemination 9 days later (4).
To elucidate further the nature of this phenomenon, additional data were anMyzed to determine if the incidence of these short return intervals was influenced by differences in herd size or by cows of differing ages.
Material and Methods
Records from 457,657 cows were used to establish return patterns to first insemination and 49-day nonreturn rates to second insemination according to the interval after first insemination. These cows were in areas organized by the Auckland Herd Improvement Association (HIA). Each cow was inseminated with 2.5 )< 106 sperm diluted in .5 ml of Caprogen plus catalase (7) . The effect of herd size on the relative incidence of return intervals of 8 to 10 days duration was studied with comparable data from the smaller WellingtonHawkes Bay HIA. This Association was better able to supply accurate information on the size of every herd using artificial breeding. The same Association also supplied records for 88 production tested herds from which the ages and insemination records of 12,413 cows were obtained. Unfortunately the only possible age classifications were 2 years, 3 years and mature (4 years of age or older).
Results
The return pattern to first insemination in the Auckland HIA (Fig. 1) in 1969 was similar to that recorded in 1968 (4). A marked peak, centered around the eighth and ninth days was clearly apparent and this in turn was associated with a peak in 49-day per cent nonreturn rates to second insemination (Fig. 2) . Apart from results for cows re-inseminated on the day following first insemination, and 8 or 9 days after first insemination, 49-day per cent nonreturn rates for all other intervals of less than 18 days duration were depressed. Nonreturn rates were normal following an estrous cycle of an accepted 18 to 24 days duration. Another peak occurred with intervals of 31 and 32 days. Thereafter results tended to be variable because of small numbers of inseminations.
In the Wellington-Hawkes Bay HIA the 49-day per cent nonreturn rate to first insemination declined as herd size increased, primarily as a consequence of an increase in the incidence of short return intervals (Table 1 ). This increase in the incidence of short intervals was associated with an increase in the proportion of all return intervals and all short return intervals which were of 8 to 10 days duration. Consequently, the absolute incidence of return intervals of 8 to 10 days duration among all 
FIB. 2. Nonreturn rates to second insemination following varied return intervals in Auckland ~erd Improvement Association in 1969.
cows within a herd increased from 1.0% in the smallest herds to 4.7% in large herds of over 200 cows.
Records for the 88 production tested herds from the We]lington-Hawkes Bay HIA showed that the incidence of re~rn intervals of 8 to 10 days following first insemination was largest among 3 year-old cows (Table 2) .
Discussion
Although the pattern of return intervals to first insemination and nonreturn rates to second insemination were based on data from the Auckland ttlA trends were similar in comparable data for the Wellingten-Hawkes Bay HIA. The 49-day per cent nonreturn rates to first insemination for the two Associations were 61.7 and 60.6%. In both Associations the number of cows returning on the eighth to tenth day after first insemination represented 5.9% of all return intervals. The greater number of second inseminations in the Auckland HIA resulted in less variation attributable to the binomial.
That the peaks in number of cows returning, and in nonreturn rate should be localized around the ninth day after first insemination suggests that some cows were experiencing estrous cycles of 8 to 10 days duration. It is unlikely that the phenomenon in New Zealand cows is merely the consequence of an endogenous oxytocin release associated with twice daily milking as the dose o£ oxytocin required to reduce the luteal phase of the cow~s estrous cycle is extremely high (2) .
The decline in nonreturn rate with increasing herd size under New Zealand conditions had been observed previously. The decline was initially attributed to a disproportionate increase in the incidence of errors in diagnosing and identifying estrous cows. Confirmation of this hypothesis centered on evidence such as that in Table I (Shannon, personal communication). The decline in nonreturn rate from 63.9% in the smallest herds to 52.3% in the largest herds, was associated with an increase in the incidence of return intervals of less than 18 days of from 4.4 to 14.0%. The assumption was that short return intervals were primarily the consequence of errors in detection rather than aberrant estrous cycles. Although the incidence o£ short return intervals increased with increasing herd size, there also was a disproportionately greater increase in the incidence of return intervals of from 8 to 10 days.
Results for the 88 production tested herds were similar to results for the whole of the Wellington-Hawkes Bay HIA. Whereas the 49-day per cent nonreturn rate to first insemination in the selected herds was 58.3%, the comparable result for the whole Association was 60.6%. The average herd sizes were 162 and 99 cows. Therefore, the age effect in the selected herds may be exaggerated as a consequence of greater herd size. However, these data also showed that some cows of all ages experience this short cycle phenomenon, but it was most marked in 3 year-old cows. The common New Zealand practice is to mate maiden heifers at 15 months of age to calve at 2 years of age. Thus, the 3 year olds were cows which had calved twice. Some of the larger herds included in the 88 herd sample used vasectomised bulls to detect estrous cows, and these herds recorded many return intervals of 8 to 10 days duration in their 3 year-old cows. Each bull was fitted with a mating harness to facilitate identification of estrous cows (3). In another large herd of 300 cows where entire bulls ran with the cows, a high incidence of these return intervals was also noted. These results indicated that the occum'ence of return intervals of around 9 days was not the consequence of errors in detection produced by the cows experiencing a behavioral subestrus.
Although records were not examined to determine the effect of the interval after calving on the incidence of this short-cycle phenomenon, the possibility that these short cycles only occur shortly after calving was considered unlikely. The 1963 survey (6) showed that the incidence of intervals of around 9 days was less apparent in the estrous cycle which preceded insemination.
Very £ew cows experienced consecutive 8 or 9 day cycles but some "normal" intervals of 18 to 24 days duration were followed by short 8 or 9 day cycles. That some of these cycles were also genuine is suggested in Figure 2 TABLE 2. Effect of age on nonreturn rate, return patterns and the incidence of intervals of 8 to 10 days in 88 production tested herds. as nonreturn rates to second insemination following a 30 or 31 day return interval were higher than for intervals of slightly lesser or longer duration. A farmer may have correctly diagnosed estrus in the first instance, seen the same cow in estrus 9 days later, but ignored it under the assumption that cows do not have genuine short cycles. The cow would not be observed in estrus again for another 3 weeks. Ahnost all New Zealand cows received an all-grass ration. The phenomenon of these 9 day cycles does not appear to be the consequence of intensive stocking rates as small herds at research centers run at from 1.5 to 2 cows per acre do not exhibit a disproportionately high incidence of short cycles. Three year-old cows probably experience the greatest stress in herds of over 150 cows as they often do not receive preferential treatment following their first lactation, and they have been subjected to bullying prevalent in any group of cows. It would be difficult to demonstrate that incidence of estrous cycles of around 9 days was the consequence of stress, but stress has been implicated as a factor producing "bizarre phenomena related to the estrous cycle" (5) .
It has been implied throughout that many of the cows experiencing short cycles of about 9 days duration do in fact ovulate. The circumstantial evidence presented supports this assumption, but it is hoped to confirm subsequently this hypothesis by clinical examination.
